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(57) ABSTRACT 
A valve assembly in a fluid system of a vehicle transmis 
sion directs fluid flow from a fluid source to at least one 
fluid actuated device. The assembly includes a first 
solenoid-actuated valve for directing fluid flow to a first 
fluid actuated device and a second solenoid-actuated 
valve for directing fluid flow to the first fluid actuated 
device. A manually actuated manual valve in the trans 
mission is moveable for directing fluid flow from a fluid 
source to either the first or second solenoid-actuated 
valves in the hydraulic circuit, when the manual valve 
is actuated, which permits the vehicle to operate in 
various gears or operating modes as desired. 
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1. 

FLUID SWTCHING MANUALLY BETWEEN 
VALVES IN AN AUTOMATIC TRANSMISSION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an automatic trans 

mission primarily intended for motor vehicle use, and 
more particularly, to a manually actuated valve for 
switching the fluid flow between a fluid source and a 
plurality of solenoid-actuated valves in the fluid system 
of an automatic transmission. 

2. Description of Related Art 
Generally speaking, land vehicles require three basic 

components. These components comprise a power 
plant (such as an internal combustion engine) a power 
train and wheels. The internal combustion engine pro 
duces force by the conversion of the chemical energy in 
a liquid fuel into the mechanical energy of motion (ki 
netic energy). The function of the power train is to 
transmit this resultant force to the wheels to provide 
movement of the vehicle. 
The power train's main component is typically re 

ferred to as the "transmission'. Engine torque and 
speed are converted in the transmission in accordance 
with the tractive-power demand of the vehicle. The 
vehicle's transmission is also capable of controlling the 
direction of rotation being applied to the wheels, so that 
the vehicle may be driven both forward and backward. 
A conventional transmission includes a hydrody 

namic torque converter to transfer engine torque from 
the engine crankshaft to a rotatable input member of the 
transmission through fluid-flow forces. The transmis 
sion also includes frictional units which couple the ro 
tating input member to one or more members of a plane 
tary gearset. Other frictional units, typically referred to 
as brakes, hold members of the planetary gearset sta 
tionary during flow of power. These frictional units are 
usually brake clutch assemblies or hand brakes. The 
drive clutch assemblies can couple the rotating input 
member of the transmission to the desired elements of 
the planetary gearsets, while the brakes hold elements 
of these gearsets stationary. Such transmission systems 
also typically provide for one or more planetary gear 
sets in order to provide various ratios of torque and to 
ensure that the available torque and the respective trac 
tive power demand are matched to each other. 

Transmissions are generally referred to as manually 
actuated or automatic transmissions. Manual transmis 
sions generally include mechanical mechanisms for 
coupling rotating gears to produce different ratio out 
puts to the drive wheels. 
Automatic transmissions are designed to take auto 

matic control of the frictional units, gear ratio selection 
and gear shifting. A thorough description of general 
automatic transmission design principals may be found 
in "Fundamentals of Automatic Transmissions and 
Transaxles,' Chrysler Corporation Training Manual 
No. TM-508A. Additional descriptions of automatic 
transmissions may be found in U.S. Pat. No. 3,631,744, 
entitled "Hydromatic Transmission,” issued Jan. 4, 1972 
to Blomquist, et al., and U.S. Pat. No. 4,289,048, entitled 
"Lock-up System for Torque Converter,” issued on 
Sept. 15, 1981 to Mikel, et al. Each of these patents is 
hereby incorporated by reference. 

In general, the major components featured in such an 
automatic transmissio are: a torque converter as above 
mentioned; fluid pressure-operated multi-plate drive or 
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2 
brake clutches and/or brake bands which are connected 
to the individual elements of the planetary gearsets in 
order to perform gear shifts without interrupting the 
tractive power; one-way clutches in conjunction with 
the frictional units for optimization of power shifts; and 
transmission controls such as valve for applying and 
releasing elements to shift the gears (instant of shifting), 
for enabling power shifting, and for choosing the 
proper gear (shift point control), dependent on shift 
program selection by the driver (selector lever), accel 
erator position, the engine condition and vehicle speed. 
The control system of the automatic transmission is 

typically hydraulically operated through the use of 
several valves to direct and regulate the supply of pres 
sure. This hydraulic pressure control will cause either 
the actuation of deactuation of the respective frictional 
units for effecting gear changes in the transmission. The 
valves used in the hydraulic control circuit typically 
comprise spring-biased spool valves, spring-biased ac 
cumulators and ball check valves. Since many of these 
valves rely upon springs to provide a predetermined 
amount of force, it will be appreciated that each trans 
mission design represents a finely tuned arrangement of 
interdependent valve components. While this type of 
transmission control system has worked well over the 
years, it does have its limitations. For example, such 
hydraulically controlled transmissions are generally 
limited to one or a very small number of engines and 
vehicle designs. Therefore, considerable cost is in 
curred by an automobile manufacturer to design, test, 
build, inventory and repair several different transmis 
sion units in order to provide an acceptable broad 
model line for consumers. 

Additionally, it should be appreciated that such hy 
draulically controlled transmission systems cannot 
readily adjust themselves in the field to compensate for 
varying conditions such as normal wear on the compo 
nents, temperature swings and changes in engine perfor 
mance over time. While each transmission is designed to 
operate most efficiently within certain specific toler 
ances, typical hydraulic control systems are incapable 
of taking self corrective action on their own to maintain 
operation of the transmission at peak efficiency. 

However, in recent years, a more advanced form of 
transmission control system has been proposed, which 
would offer the possibility of enabling the transmission 
to adapt itself to changing conditions. In this regard, 
U.S. Pat. No. 3,956,947, issued on May 18, 1976 to Leis 
ing, et al., which is hereby incorporated by reference, 
sets forth a fundamental development in this field. Spe 
cifically, this patent discloses an automatic transmission 
design which features an "adaptive' control system that 
includes electrically operated solenoid-actuated valves 
for controlling certain fluid pressures. In accordance 
with this electric/hydraulic control system, the auto 
matic transmission would be "responsive' to an acceler 
ation factor for controlling the output torque of the 
transmission during a shift from one ratio of rotation 
(between the input and output shafts of the transmis 
sion) to another. Specifically, the operation of the sole 
noid-actuated valves would cause a rotational speed 
versus time curve of a sensed rotational component of 
the transmission to substantially follow along a prede 
termined path during shifting. 

3. Objects of the Present Invention 
It is one object of the present invention to provide a 

four-speed automatic transmission design which can be 
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readily utilized in conjunction with a variety of engines 
and vehicle sizes and types, including vehicles presently 
using conventional, mechanical-hydraulic automatic 
transmission systems. 

It is a more specific object of the present invention to 5 
provide a manually actuated valve for switching the 
fluid flow between a fluid source and a plurality of 
solenoid-actuated valves in the fluid system of the auto 
matic transmission. 
This application is one of several applications filed on 10 

the same date, all commonly assigned and having simi 
lar Specification and Drawings, these applications being 
identified below. 

No. Title 
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CONVERTER IN ANELECTRONIC 
AUTOMATIC TRANSMISSIONSYSTEM 
METHOD OF ADAPTIVELY IDLING AN 
ELECTRONICAUTOMATIC TRANSMISSION 
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SYSTEM 
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SUMMARY OF THE INVENTION 
To achieve the foregoing objects, the present inven 

tion provides a comprehensive four-speed automatic 
transmission system. While this transmission system 
particularly features a fully adaptive electronic control 
system, numerous other important advances are incor 
porated into this unique transmission system, as will be 
described below in detail. 

In addition to the advantages offered by the adaptive 
control system, the present invention achieves the com 
bination of this control system with a unique four-speed 
transaxle structure which requires fewer components 
and is smaller than previous four-speed transmission 
system. For example, the four-speed transmission sys 
tem according to the present invention is capable of 
fitting into the space made available for a conventional 
three-speed transmission system. 
While the transmission system according to the pres 

ent invention includes electronic control features, it is 
also designed to provide a manually actuated valve to 
switch the fluid flow between a fluid source and a plu 
rality of solenoid-actuated valves in the hydraulic cir- 30 
cuit, which will permit the vehicle to operate in various 
gears or operating modes as desired. 

BRIEF DESCRIPTION OF THE DRAWINGs 
Other objects, features and advantages of the present 

invention will become more fully apparent from the 
following detailed description of the preferred embodi 
ment, the appended claims and in the accompanying 
drawings in which: 
FIGS. 1A-E illustrate one physical embodiment of 40 

the transmission according to the present invention; 
FIG. 1A is a perspective view, partially broken away of 
the transmission; FIG. 1B is a sectional elevational view 
of one embodiment of a transmission constructed ac 
cording to the present invention; FIG. 1C is a partial 45 
sectional elevational view of one half of the transmis 
sion of FIG. 1B; FIG. 1D is a partial sectional eleva 
tional view of the other half of the transmission of FIG. 
1B; and FIG. 1E is a schematic diagram of the transmis 
sion of FIGS. 1A and 1B: 50 

FIGS. 2A and 2B illustrate two views of a bleeder 
ball check valve assembly according to the present 
invention; FIG. 2A is a front elevational view of the 
reaction shaft support and bleeder ball check valve 
assembly; and FIG. 2B is a sectional view of FIG. 2A; 55 

FIGS. 3A-E illustrate the structure and operation of 
the double acting spring; FIG. 3A is an elevational view 
of the structure of the double acting spring; FIG. 3B is 
a sectional view taken along lines B-B of FIG. 3A; 

O 

15 

25 

FIG. 3C is a partial sectional elevational view of the 60 
spring in its non-applied position; FIG. 3D is a partial 
sectional elevational view of the spring while the over 
drive clutch is being applied; and FIG. 3E is a partial 
sectional elevational view of the spring while the re 
verse clutch is being applied; 65 
FIGS. 4A-J illustrate the park locking mechanism 

according to the present invention; FIG. 4A is an eleva 
tional view, partly in section with parts broken away, of 

6 
the underside of an automatic transmission housing 
showing the manual lever rotated to its park lock posi 
tion; FIG. 4B is a sectional view taken substantially 
along line B-B of FIG. 4A; FIG. 4C is a fragmentary 
view of the park lock mechanism of FIG. 4B showing 
the mechanism in its unlocked mode; FIG. 4D is a frag 
mentary view of the park lock mechanism of FIG. 4B 
showing the mechanism in its locked mode with the 
pawl out of registry with a space between adjacent 
teeth of the parking gear; FIG. 4E is an exploded per 
spective view of the park lock mechanism; FIG. 4F is 
an enlarged fragmentary sectional view of the park lock 
cam rollers; FIG. 4G is a sectional view taken substan 
tially along line G-G of FIG. 4F, FIG. 4H is a frag 
mentary elevational view of the upper surface of the 
manual lever rotated to its installation position; FIG. 4I 
is an end elevational fragmentary view of the manual 
lever as viewed in the direction of the arrow of FIG. 
3H; and FIG. 4J is a fragmentary perspective view 
illustrating, in a schematic manner, the interlocking 
relationship between the parklock carrier and the trans 
mission case; 
FIGS. 5A-L are schematic diagrams of the hydraulic 

circuits employed in the transmission according to the 
present invention in various gear positions; 
FIG. 6 is a partial exploded view of the valve body 

and other valves contained therein of FIGS. 5A-L 
according to the present invention; 

FIG. 7 is a plan view of the solenoid valve manifold 
assembly with the cover partially broken away of the 
valves shown in FIGS. 5A-L; 
FIG. 8 is a cross-sectional view of the normally 

vented solenoid-actuated valve 632 taken along line 
8-8 of FIG. 7; 
FIG. 9 is a cross-sectional view of the normally ap 

plied solenoid-actuated valve 630 taken along line 9-9 
of FIG. 7; 

FIG. 9A is a partial sectional view of the valve of 
FIG. 9 with a noise reducing device; 
FIG. 10 is a cross-sectional view of a pressure switch 

of FIGS. 5A-L taken along line 10-10 of FIG. 7; 
FIG. 11A is a sectional view of the solenoid switch 

valve of FIGS. 5A-L taken along line A-A of FIG. 5; 
and FIG. 11B is a sectional view of the manual valve of 
FIGS. 5A-L taken along line B-B of FIG. 5; 
FIG. 12 is a flow chart of the overall operational 

methodology of the transmission controller according 
to the present invention; 

FIGS. 13A-13C are flow charts of the shift select 
methodology of FIG. 12 according to the present in 
vention; 

FIGS. 14A-D illustrate the shift schedule methodol 
ogy according to the present invention; FIG. 14A is a 
flow chart of the shift schedule methodology of FIG. 
12; and FIGS. 14B-14D are shift schedule graphs; 
FIGS. 15A-B illustrate the PSLOPE methodology 

according to the present invention; FIG. 15A is a flow 
chart of the PSLOPE methodology of FIG. 14; and 
FIG. 15B is a graph of the method used in FIG. 15A; 
FIGS. 16A-D are flow charts of the shift methodol 

ogy of FIG. 12 according to the present invention; FIG. 
16A is a flow chart of the upshift methodology; FIGS. 
16B and 16C are flow charts of the downshift methodol 
ogy; and FIG. 16D is a flow chart of the garage shift 
methodology; 
FIG.17 is a flow chart of the lock-up methodology of 

FIG. 12 according to the present invention; 






















































































































